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Abstract 
This exploratory research studies microblog users’ collective sensemaking process in response to a 
public health threat – the developing H7N9 flu pandemic in China. We examined question-bearing 
microblogs and responses during the course of 31 days after the first confirmed cases were reported. We 
found that: 1) different gaps were present during the 5 uncertainty phrases; 2) many topical gaps 
appear at both collective and individual levels; 3) users employed multiple approaches to deal with and 
bridge the gaps. The results suggested that users used social media as a platform for collective 
sensemaking and collaboration among different types of users may help to best utilize social media as a 
platform for reducing uncertainty and promoting information openness and transparency in such cases. 
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1 Introduction 
The recent development of social media has greatly changed the way people seek and make sense of 
information. On one hand, social media allows citizens to produce and disseminate information to 
decentralize the control of traditional official sources. On the other hand, unverified information, rumors, 
and spams can make it difficult for people to make sense of large amounts of microblogs. Users participated 
in the collective sensemaking process by reading, re-posting (retweeting), and commenting on microblog 
posts. Sometimes, users reach a collective understanding (outcome of sensemaking); sometimes they discover 
more gaps or confusions. 
This paper examined the use of Weibo (one of the top 3 microblogging platforms in China) in 
response to the 2013 H7N9 flu pandemic. We applied Dervin’s gap identification and bridging metaphor 
(Dervin, 1992, 1998) to examine the gaps in knowledge of individual users and collectively as a group. The 
research questions are: 
1) What are the gaps that social media users identified during the first month of the H7N9 flu? 
2) How do users identify and deal with the gaps, individually and collectively? 
2 Related Research 
2.1 Sensemaking 
Sensemaking research seems to agree that the sensemaking process is iterative where the sensemaker goes 
through several rounds of “gap identification – gap bridging” (Dervin, 1992, 1998), “information foraging – 
sensemaking” (Pirolli & Card, 2005), or “sensing – making sense” (Weick, 1995) to reach an understanding 
to base action upon (Russell et al., 1993; Stefik et al., 2002; Dervin & Naumer, 2010). Different types of 
information are sought at different stages of information seeking and use (Kuhlthau, 1993), perhaps because 
different gaps in knowledge are encountered. Background information, for example, is often sought at the 
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opening stage when users were engaged in problem definition and picture building (White, 1975; Kuhlthau, 
1991). Collaborative sensemaking research examined how individuals together find and organize information 
at both individual and group levels, and the interactions between and among individuals seem to be critical 
(Paul & Reddy, 2010; Heverin & Zach, 2011). 
2.2 Emergency Responses 
There is a recent increase in research on the use of social media in response to emergent situations, including 
natural disasters such as wild fires (Sutton, Palen, & Shklovski, 2008; Vieweg et al., 2010) and earthquakes 
(Qu et. al, 2011), or public safety threats such as school shootings (Vieweg, 2008; Heverin & Zach, 2011). 
Chew (2010) found that during the 2009 H1N1 outbreak, Twitter was used to disseminate information from 
credible sources to the public, as well as a platform to share personal experiences and opinions. Social media 
can be used to detect real or perceived concerns of the public to allow officials to be aware and respond 
accordingly in these emergent situations. 
2.3 Questions in Online Social Networks 
Many gaps in knowledge appear in the form of questions. Questions and questioning seem to be effective in 
requesting for information in online social networks (Zhang, 2012). Both factual and conversational 
questions seen in social media are important for sensemaking: factual questions solicit answers that fill in 
knowledge gaps, whereas conversational questions carry on discussions (Harper, Moy, & Konstan, 2009; 
Efron & Winget, 2010). Relatively less is known about how questions in online social networks contribute 
to the sensemaking of individuals and groups. 
3 Methods 
Data collection. We collected the microblog posts using a keyword search “H7N9 | bird flu (禽流感)” 
posted during the course of a month after March 31, 2013 when Chinese Center for Disease Control and 
Prevention (CDC) first reported 2 confirmed H7N9 cases. Microblogs with a question mark, or have certain 
keywords that are likely to be questions (Li & Thompson, 1989) were selected for content analysis. The 
data set contains 1484 question-bearing microblogs, their 4454 re-posts (retweets), and 4043 responses. 
Data analysis. We first examined the overall trend of uncertainty levels in association with number 
of H7N9 related posts and number of reported H7N9 cases and divided the whole process into 5 phases. We 
coded the question-bearing microblogs and their re-posts and responses according to the following three 
dimensions: 
1) Topic: open coding; 
2) Types of gaps: individual, collective, or both; 
3) Approaches for dealing with gaps: open coding. 
4 Results 
4.1 Overall Uncertainty Trend 
We divided the course of 31 days into 5 uncertainty phases based on the percentage of questions raised and 
the content of the posts (Figure 1). 
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Figure 1: Uncertainty Phrases during 31 days after the Official H7N9 Report 
1) Phase 1. Very high uncertainty: March 31 to April 2. This was the first time the H7N9 virus 
was detected in humans and people knew very little about it. 
2) Phase 2. High uncertainty: April 3 to April 8. CDC reported more infected cases with a much 
higher mortality rate than previous flu pandemics. This phrase sees the highest number of posts, 
sharing information, asking questions, spreading rumors, and so on. 
3) Phase 3. Decreased uncertainty: April 9 to April 12, the growth rate of the reported case was 
steady, more information was released about the reported cases, possible causes, prevention, 
treatments, and so on. 
4) Phase 4. Medium uncertainty: April 13 to April 20, a slightly higher growth rate and two media 
reports (a. 2 cases were confirmed in Beijing; b. WHO does not rule out the possibility of human-
to-human transmission) resulted in medium uncertainty and increased number of H7N9 related 
posts. 
5) Phase 5. Low uncertainty: April 21 to April 30, a steady increase rate with no evidence of human-
to-human transmission further lowered the uncertainty level. On April 24, the CDC decided to 
change the daily information release to a weekly release. 
4.2 Types of Gaps 
We observed 2 types of gaps depending whether the concern is collective or individual. For example, at the 
early phrases with very high and high levels of uncertainty, a very common gap in knowledge is “what is 
H7N9?” where little was known about this new virus at both collective and individual levels. Sometimes 
the same topical gap may appear in different forms at collective and individual levels. For example, the 
general public would like to know what symptoms the reported cases showed, whereas individuals with flu-
like symptoms often ask, “am I infected with H7N9?” Table 1 shows example gaps raised at the collective 
and individual levels on different topics and sub topics, and the phases they appear in. 
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Topic Sub-topic Collective Individual Phases 
H
7N
9 
V
iru
s 
What is What is H7N9? 1 
Cause 
What is the cause of the H7N9 
flu? 
Can I eat chicken, duck, or 
eggs? 
1,2 
Symptom 
What are the symptoms of the 
H7N9 flu? 
Am I infected with H7N9? 2 
Transmission 
/ Prevention 
What is the transmission 
channel (esp. human-to-
human)? 
How can I avoid getting the 
flu? 
2 
When will a vaccine be 
developed? 
Can I get a flu shot? 2,4 
Treatment / 
Cure 
What drugs are used for 
treating the flu? 
Should I be tested for the virus 
at a hospital if I have flu-like 
symptoms? 
2,3,4,5 
Em
er
ge
nc
y 
re
sp
on
se
 Information 
release and 
openness 
Why the official CDC report was 20 days late than the infections 
were confirmed? 
2,3 
What is the number of infected 
cases? Who are they? Is their 
close contacts infected? 
How close are the cases to 
where I live? 
2,3,4,5 
Flu pandemic 
Is it going to turn into a 
pandemic like the 2003 SARS 
or the H1N1 swine flu? 
Should I leave the infected 
areas? 
2,3 
Is the pandemic over? 3,4,5 
What’s the emergency response plan? 2 
Consequence 
Is the change in stock market 
related to the flu? 
Is our meeting cancelled 
because of the flu? 
2,3,4,5 
Table 1: Example Gaps at Collective and Individual Levels 
4.3 Identification and Dealing of Gaps 
Posting a microblog with a question about the gap is a very common way to identify a gap either at an 
individual level or at the collective level. The question may be posted to the user’s entire social network, or 
may be directed to some individuals (Evans, Kairam, & Pirolli, 2010). 
Questions, especially targeted questions, often initiated conversations that help the participants deal with 
the gaps collectively. 
Reposting (retweeting) a microblog with questions added to the original post is another way of 
identifying gaps. For example, when the CDC report first came out, a relatively influential user (@吴刚, a 
CEO of a Tech Company) retweeted an official news report from a news channel (@刚条新刚), and 
commented “Why is the official CDC report more than 20 days late than the 2 fatal cases are confirmed?” 
This question is retweeted by several other influential users (some with millions of followers), identifying a 
huge gap in public knowledge. 
When dealing with the gaps in public knowledge or at an individual level, we observed 4 main types 
of responses: 
1) No action 
2) Seek for answers from trusted official sources, such as government media or CDC and WHO reports, 
then post answers citing these sources if the search and sensemaking is successful 
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3) Seek for answers from close social network and friends, usually do not post answers or updates when 
sensemaking is done 
4) In expecting questions, post information voluntary about the general knowledge of H7N9 Virus and 
cases reported; users in the healthcare profession seem to do this more often. 
5 Conclusion 
This is an exploratory analysis to look into the collective sensemaking process through microblog posts 
during the first month of the H7N9 flu pandemic. Microblogging site (Weibo) seems to be a useful platform 
for users to identify and bridge gaps related to the developing H7N9 flu pandemic. Similar to Chew (2010), 
official sources, experiences from close friends, and opinions healthcare professionals are all found to be 
useful resources for individual and group’s sensemaking process. Research show that a loosely connected 
group of people can work together to come to an understanding of a situation (Vieweg et al., 2008); the 
connectivity and fast information flow in social media may be able to further facilitate this collective 
sensemaking process. The collaboration among different types of users may help to best utilize social media 
as a platform for reducing uncertainty and promoting information openness and transparency in such 
emergent cases. 
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